We report the case of a 25-year-old woman with a pulmonary artery sling who was misdiagnosed as having childhood-onset refractory asthma for approximately 20 years. The use of computed tomography may be useful for diagnosing this rare condition.
Introduction
Isolated anomalies of the branch pulmonary arteries are rare and usually occur in the setting of complex congenital heart disease [1, 2] . These isolated anomalies are often not identified in the prenatal period. A pulmonary artery sling (PAS) is created by the anomalous origin of the left pulmonary artery from the posterior aspect of the right pulmonary artery [3] . The anomalous left pulmonary artery courses over the right main stem bronchus and then from the right to the left, moving posterior to the trachea or carina and anterior to the esophagus, to finally reach the hilum of the left lung. A PAS is a rare condition and often coexists with tracheal stenosis [4] . Although the symptoms, which include respiratory distress manifested by stridor, recurrent pneumonia, wheezing, and cyanosis, typically occur within the first month of life, lack of clinical experience can lead to wrong diagnoses and poor outcomes [1] . Here, we report the case of a 25-year-old woman with a PAS who was misdiagnosed as having childhood-onset refractory asthma for approximately 20 years.
Case Report
A 25-year-old woman who had been receiving inhaled corticosteroid treatment (fluticasone 500 lg/day) for asthma for approximately 20 years was referred to our hospital because of persistent dyspnea despite intensive asthma treatment. She had been treated with intravenous and oral steroid therapy for asthma attacks a couple of times a year, especially during the winter season. Her symptoms included convulsive dyspnea and wheezing heard during dyspnea attacks. The symptoms did not respond to treatment, which included inhaled corticosteroid, a long-acting beta-2 agonist, and an inhaled anticholinergic agent. She had never undergone testing for airway hyper-reactivity, nor did she have any family history of asthma or atopy.
The white blood cell count was 3500/lL (3500-9000); IgE, 106 IU/mL (≦173) ( Table 1) ; and fraction of exhaled nitric oxide, 16 ppm (≦37). Spirometry showed a vital capacity of 3.07 L (99%), forced expiratory volume in 1 sec (FEV1.0) of 2.73 L (88.6%), and FEV1.0% of 91.9%. The flow volume curve was convex downward, which was consistent with a diagnosis of asthma (Fig. 1) . The airway reversibility was 60 mL and 2.2%. The Empey index was 7.41 (<8).
A chest computed tomography scan revealed a right tracheobronchial anomaly, left main bronchial stenosis, and the left pulmonary artery originating from the right pulmonary artery and encircling the distal trachea and right main stem bronchus as it coursed between the trachea and esophagus to reach the hilum of the left lung (Fig. 2) .
On the basis of the computed tomography (CT) findings, we diagnosed PAS; we considered that the PAS was causing her symptoms, including the wheezing and convulsive dyspnea. Cardiac ultrasonography failed to find any cardiac malformations. Bronchoscopic examination identified a right tracheobronchial anomaly and left main bronchial stenosis (Fig. 3) . No abnormality was observed in the mucosa although the bronchoscopy did not proceed beyond the left secondary carina because of the stenosis. Her exercise capacity was as follows: (1) peak rate of oxygen consumption, 28.2 mL/ min/kg (110% of normal); (2) minute ventilationÀcarbon dioxide production relationship, 40.5 (>34; slightly enhanced ventilation); (3) minute ventilation (L/min), 8.2 at rest and 61.8 at peak level, which was considered normal; and (4) dyspnea index (i.e., the ratio of minute ventilation at peak exercise to the maximal voluntary ventilation), 0.65, which indicated no movement limitation caused by ventilatory impairment. On the basis of these findings, we considered her condition to be not so severe as to require surgery. We discontinued all her asthma medications, and, thereafter, her symptoms did not worsen.
Discussion
We have here reported the case of a 25-year-old woman who was misdiagnosed as having long-standing, mild, persistent asthma characterized by dyspnea. She was initially treated with bronchodilators and inhaled corticosteroids, but without improvement. She underwent further evaluation with chest computed tomography and flexible bronchoscopy, which revealed focal tracheomalacia (TM) in the distal trachea secondary to chronic extrinsic compression due to a PAS. PAS is an underrecognized condition that presents with nonspecific symptoms such as dyspnea, cough, and recurrent infections. PAS usually presents within the first weeks to months of life [5, 6] . and the discovery of PAS in adulthood is rare; only a few cases have been previously documented [7] [8] [9] [10] [11] [12] (Table 2) .
Diagnosis was delayed because there was no merger with congenital heart defects. To the best of our knowledge, this is the first reported case of PAS case presenting with asthma-like symptoms and treated as asthma over a long period. However, given that patients with this condition are potentially misdiagnosed as having more prevalent diseases such as asthma and chronic obstructive pulmonary disease, the differential diagnosis of refractory asthma should include focal TM in the distal trachea secondary to chronic extrinsic compression due to a PAS. The use of computed tomography may be useful for diagnosing this rare condition [13] . 
